Oncogenic alterations in papillary thyroid cancers of young patients.
Papillary thyroid carcinoma (PTC) in young people usually has an aggressive initial presentation, though a good general prognosis despite recurrences in 10%-20% of patients. A number of genetic alterations that activate the mitogen-activated protein kinase (MAPK) pathway have been found in PTC. Some of these alterations have been identified as prognostic factors of PTC in adults. The objective of the current study was to comprehensively characterize all known oncogenic alterations of the MAPK pathway in young people. One hundred three PTCs removed from 9 children, 19 adolescents, and 75 young adults were submitted to molecular analyses. Altogether, 57 alterations were found in 56 PTCs (55%) corresponding to V600E BRAF in 20.3%, RAS mutations in 12.6%, RET/PTC 1 in 11.6%, RET/PTC 3 in 8.7%, and rearrangement of NTRK in 1.9%. The prevalence of all alterations increased with age (22.2% in children; 52.6% in adolescents, 51.4% in adults 20-25 years, and 55.1% in adults 25-35 years). Prevalence increased from 39.2% earlier to 61.3% after 20 years mainly due to BRAF mutations. Classic-type PTC was associated with a larger prevalence of alterations, predominantly BRAF and RET/PTC, whereas the follicular variant was chiefly associated with RAS. RET/PTC (1 and 3) was significantly associated with extrathyroid extension (ET) and lymph node metastasis (es) (LNM). This association was found in the adult group. There were no associations of BRAF or RAS mutations with ET or LNM. A 3-year median follow up was available for 90 patients. RET/PTC 1 and 3 was associated with short-term disease dissemination (cervical lymph node recurrences and distant metastases) in young adults (p=0.001). Persistent illness was more prevalent in patients with (15%) than in patients without (7%) genetic alterations. PTCs in young patients display a low prevalence of the already identified oncogenic alterations. The increasing prevalence with age is mainly due to V600E BRAF mutation. There is no relation between tumor aggressiveness and BRAF mutation. There is a relation between the presence of RET/PTC (1 and 3) and the histological and clinical short-term aggressiveness of PTC in the population of young adults. Such a relation is not found in children and adolescents.